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^^^^ ^ll^S^^^^Hl ^^^^>fe ^7^1; ^l2«B2l'H^4 ;^l3w]lsl<H^^* 

^^^^^ ^711; -B-^^ ^^#^<^1 ?fl^AiE-i ^^^^1-^ ^^1: 

^ ^^7] T'flsflAlE-l ^l-^^^f^Sf ^^nV ^ ^ ?1] sfl A] E-] ^j-^^^^^ ^Bi^^>0^ ^fl 3Jfl A] E-] 

♦ 5L^*>^ ^^^^ ^}^, ^^^^^ ^m}^ ^^"^^S. 7fl2flAlEl# 

^^^^ ^4- -f^ ^11^^ ^i^M ^oj-i s)7l trfl^oi] ;g^i^oi 

£ 12 
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^S.^] 4i^>fi^ «^<iH<g 7fl3llA]E^ {METHOD FOR FORMING METAL-INSULATOR-METAL 

CAPACITOR OF SEMICONDUCTOR DEVICE} 
^i'^l 

S. 6 ifl^l S. 12^ ^ ^^oll tiVS^l i^^>^ MIM 'i^*>7l ^ 

tl- ^^^^ ^'gS. 

100; *>-^ wfl-Jd 150; ^U€^^ 
200; til<i> 250; ^Hliafle^o^n]. 

300; 350; ^l2Hl]e)<H^ 

370; ^l3«]]el<H^ 400; 7fl2)lAlEl 
450; -B-^^^ -^^^ 500; nn^]^] 
600; >112^<SB^- 700; tiflelolDlll- 
800; ^Elafl-Jd 
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^ ^^'^^ ^£^1 i^V^ MIM n^^]^ ^^^«J-»S<H1 ^-2.5., iL^ 
-ars}-^!?^ MIM 7ll3rflA]E-]^ -^-^^-2.5. ^-g-^^^'H -B-^^ §it ^ 

tiVS^l ^^>^ MIM ^flsflAlEi ^^^wj-^ofl ^olc].. 

^^£1- A^^V^ ^]S.di o}o]^ s.^ ±7^(CmS IC Logic device)^! ^-§-^1^ o> 
^SZL J'flsIlAjEKAnalog Capacitor)^ c>1^^^-^ oj-^^S-Zi 7]^ (Advanced Analog MOS 
Technology), , A/D ^iH^iM- nn^]^^ ^t-] ^<^>^ ^Isitt <=>}'^S. 

^ 71] all A] si ^SS^ PlP(Polysilicon-Insulator-Polysilicon), 
PIMCPolysi 1 icon-Insulator-Metal ) , MIP(Metal-Insulator-Polysi 1 icon) ^ 
MIM(Metal-Insulator-Metal) -f- ol-§-^<H 

oil- MIM ^i^J-ol ^o> ^o. 7l]3t|]AlEil- 

^ 9X^, ^-s], Hi ^(Thermal Budget) ^ Vcc7l- ^cffe «fl^«=Hl . <5>^Sii ^flaflAlE] 

MIM 7)1 311 ^IB]^ il^n] s]S.«llH RF <i>^SZL IC. *>ols|-^^ MPU<^1'H^ ^ 

^2fl 7l#o11 o}-^ ^;^>Sl MIM nn^]^] ^^^13-'^^ £ 1 vfl^l £ 51- 
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<16> f^2fl 7l^<Hl nj-s. tiVi^i ^^V^ MIM ^^^^J-'^^, £ 1<H1 wVsq- ^o], 

-^^ i:fp>A](Dual Damascene) ^^^A^ ^V-^S^ d]]^ h1]^(10)o1 7l]«J-£]£^ ^^^^(15)<^1 ajol- 
(20)* ^^jtb H]lel<H i^]l-(25)^ ^^^tb^. <^l«fl. tiflel^ ^ll:(25)^fe Ti ^-i- oi-g-^b 
^. 

<17> 2o1] ^o], ^V«. ^^-g-o.^ ^e^(30)* 

<18> ojo^A^, £ 3d\] iEA]^ a>S!f ^o], CMP ^^1^ ^ Si3N4 SiC* ^1 

^*H, ^^31}- oil^l ^Alt!- cl-^ n^<^ ^ll-f'(40)-i- 

<19> cf^^S, S. 4«^1 £Al^ «>sj^. ^o], JL-^^B]-(40)4 ^^#(50)^ ^^^^4. 

<20> ZLt:]-^, i Sofl iA]^ w>s^ ^ol, ^^^J^S. ^e|#(30a)2l- i-R-^^(45a)4 

^^f^(50a)^ J'flsflAlE^ ^^^*>J1, ^^l-o^ ^^ti)l^(55)^ 

<2i> ZL^t-ll, ^5fl 7l^oll n:}-€- ri^^^V^l MIM nn^]^ <=>ll ^^^i^ ^-^^ ^ 

<22> ^sfl 7l^oil -B-^^^SA^ ol-^^-i- ^flS"?! Ta205. HfgOs. 

Zr205 -i-i: CVD. , ALD ^^^f^cfl, o]e.]^ JL-^^^ ^flS^ i^f^^J (Porous) 
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Q] ^^o. t}^^^^ ^t}c^ ^<^^-o.^ ^^^^o.^Mj ^£o^ -a-^^ ^ 

^V7l ^^^^1-7] ^t!- ^ ^^'^'^l ^^^^]] 4i;^>^ MIM 7ll2|lAlEi t} 

S^oll ^lltifle^o^ni-o. ^V7i lafl p^-o] ^ ^ ;Hll^^^^<>ll ^ 

^^^Vfe ^^]; ^^f^^oHl ^l2alleloi^2l- ^HlStifle^o^p]- o. ^^^^ cf^^ 7jlsllAlE-l ^>-^^^ 

^^^^l-^ ^^^1; ^71 7il2flAiE^ ^v^Ai?^ -^^n^ ^^f-* ^^^^>^ ^/Nl; 

^7] ^^#^H1 7ll^AlBl ^-^^^f^* ^^^*>^ ^;^1; ^ ^fl^^lE-l 

u4 ^^Dl- ^ ^ll^AlEi *>-^^q-#^ 3flE-1^3r}a^ ^fljijlAlEi* ^^J^^ ^^1» 

^ ^^<H1 51^1-^, 7|l3iJl/.lBl ^1-^^^^ <u^^ -f-^H ^^^^s. ^^^^^s.>«l 

^^^^ ^>;^1 o^o}S. ^4. 
^1^>. ^ ^^^«^] ^H^l ^^1-^ MIM J'llsfl'^lEi ^^tb ^2:^V<^ 

£ 6 ifl^l £ 12^ ^ ^^oil i4€- «}-£^l ^;^1-S1 MIM 7ll3|lAlEl ^^^7] ^ 
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<28> ^ ^^d\] n)-^ HVi^l MIM 7l)3l)AlE^ S eo\] w>S!]. ;^ol, 

^ afl^(100)ol ;^11^<?!^(150)'H1 tilc:'>(200)# ^^^^>J1. ^ll^<S^ 

(150) S^ofl TiN, TaN, Ta ^^^^ >lllwfle^<H^(250)# 
<29> olcH^i, £. 70II w>5q- :^ol, ^7] :^]m^o]^(250)o] ^^^^ ^^11^^^(150) 

<H1 ^* f^^'-^)-'^ ^^#(300)* ^^^tt 4^ CMP ^*J*H ^Vcf. 

<30> ZL5itq-g-, :£ 8011 S.^]^ ti>5!l- ^ol, ^7l ^^f^(300)^H1 ^I2wfl&l^^(350)^ m^"^ 

01^^(370)^ ^^^^ fm^]^] *>^^^f^(400)^ ^^^^Vcf. 

<3i> ^7] n^^]^] ^>^^^#(400)^^^ ^^^^ ^^-2-^ ^^^^>^ 

cfl, ^^o.^^ TaN, Ta. Ti , TiN ^ Ru^S. ol^o^^ ^ba^ o:]!- 

<32> VE^^ ^7] CVDi^ ALD ^ i3JlE-1^ ^oflA-l 01 s:>i4^ ol-§-«l-<^ Hl^^ ^2:5. 

^^^W. ^Mtb TaN H]:^^ ^^VEfl^. #^i-£lJl ^>sj-^^<^l #4. ^^^-^i . TaN -^^ ^flsflA] 

<33> o]o]A^^ s. 9<H1 ^o]^ A>^ l-el-^i='> ^^e], l-2l-^^> ^"Isl ^ <H 

n 10 A vfl^l 800 A ^S. -B-^^ ^^f^(450)^ ^^^W. 

<34> ^^7] ^s[7.]^^ ^cfl 500°^^!^ ^^J^l-^cfl, ^7] ^± ^^^^} lOOW ~ 

30,000W s^^S., «>^^*>7ll^ 200W - 3,000W ^^^S. ^^^c^-. 
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<35> v^-^-Q.S.. £. lO"^! S-A]^ ^3}9\. :^o]^ ^7] -^^sj- ^^#(450)-^<Hl TaN, Ta, Ti , TiN 

^ Ru-^S ol^o^^ 012=. t}^^ nn^]^^ ^^-^€^#(500)^ ^ 

<36> O]!^, ^7] ?ll3XflAlE] ^]-^^^#(400)2l- -B-^.^ ^^#(450) ^ ^-^"^^^ 

(500) ^^^^^^^ "y^l-^^ ^'^^J-al'^l^i ^«5*>^ ^l^V ^ 7]^ ol^o.^ o] 

<37> oio^Ai, :£ iiofl :£Ai^ w}9\- ^o]^ ^7] fm^]^] ^^^^f^(500)3}- -B-^^ 

(450) ^ 7]l2llA]E-1 ^>«.^^f.(400)^ 5llEi^^l-<^ ^^^^(500a)4 -H-^^H450a) ^ ^V^^^ 

(400a)-2-S ^flsflAlB] ^2:1- 

<38> cf^, £ 12ofl s.Al^ w>sq- :^o], H>S|. zg-o] ;i|l2^^^(600) . 

'Hl^i Bflsl^^ tHll-(700) ^e|(800) <H^^ ^ CMP wfl^a 

(800) ^£^1 ^^^tlrcl-. 

<39> ^ ^Q-x^o^ ^^9^ ;gAlo]l o^^] ^Ajc^^ ^t^o] ^t}^ 7] 
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<41> ^ ^v^oil ^^^i^. *>-^^^* ^mi^ ^J-^-^S ^flaflAlE^l- ^A^^ ;g o. o.^ ^o. 
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[^^^%^ 11 

^^^^>^ ^^1-^^ ^1-^ i^>S] MIM 711 Si] A] ^^^1}-'^. 

2] 

^ll^^lE-l ev^^q-^^ 31^^^^^ ^ 9X^ ^^^^ ^^^*>^ 

^5. 3^>^ rt^}^ MIM ?ll3|lAlEl ^^^^^j-'^. 

[^^^J- 3] 

^l2«J-oll SX'^^^, 

^71 CVD5!f ALD ^ i3lE-l^ ^oil^i ^>M-«- ^l-§-*H wl^^ ^SS. ^^^^> 
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41 

^7] TaN, Ta. Ti , TiN ^ Ru-^S. <5l^<H^ 5-o.s.-^e-1 ^^^g ol2=^ 

^^i-^S- ^^^] MIM ^flsifl^lel ^^^«c}-^. 

[^^^J- 5] 

*>-^^^## lOA vfl;^l 800A <0:5l-A]7lfe ^^i-^S. MIM ^fl^^l^-] 

[^J^^l- 61 

'i}^ loow ~ so.ooow 2)-^^ ^^-^^ 

MIM 
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^7] ^± -i-el-^^ ^]^^ 200W ~ 3,000W ^4: ^S.^] 

{^^^^ 91 

^Ill}-<^1 ^^^i. 

J'flsflAlEi TaN, Ta. Ti , TiN ^ Ru^S. <^]^o]:^ 

<^2=L *>u|-S. ^>^^*>^ ^^l-^S. ^^^] ^^}^ MIM 7fl 211^1 El 

I^^^J- 101 
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